Purpose -The Americans with Disabilities Act (ADA) mandates that all library services, programs and activities be accessible to people with disabilities. Web-based indexes and databases have become a major staple in today's academic libraries. This study aims to investigate the accessibility and usability of these online resources for people using adaptive software to interface with computers. Design/methodology/approach -Database interfaces were evaluated with two different methods: Selected screens of the interfaces were checked for compliance with major Section 508 and web Content Accessibility Guidelines components; and involving minimally trained subjects to carry out routine search-related tasks, the interfaces were tested for functionality when used along with adaptive software commonly employed by people with print disabilities. Content accessibility within documents was judged based on document format. Findings -The results indicate that, while most indexes and databases are now largely compliant with common accessibility standards and permit the performance of common search tasks, their actual user-friendliness for people with disabilities tends to be low. Research limitations/implementations -Future research could benefit from closer attention to the degree of difficulty involved in performing search tasks and to the accessibility of document content. Practical implications -Usability information, provided for each of the 37 evaluated databases, helps librarians make better informed procurement decisions, offers guidance to those vendors willing to design more inclusive products, and alerts those who assist users of screen readers or audio browsers to the potential difficulties involved in searching specific library databases. Originality/value -This is the first published study that systematically explores the accessibility of the major library databases for people with disabilities.
Introduction
Students and instructors in higher education are expected to retrieve, use and apply information in their chosen field of study. In today's technology-rich education environment, much of this information is found in, or with the help of, web-based indexes and databases. General-subject databases that provide access to articles in magazines, newspapers and journals -such as Ebscohost's Academic Search and MasterFILE, Wilson's OmniFile and Readers' Guide, and Proquest's Newspapershave become the bread-and-butter of lower-level undergraduate research.
Subject-specific online indexes, which have largely replaced their paper-based predecessors, are bibliographic tools essential for higher-level course work and faculty research. (For convenience, the term "databases" will be used in this article in its broadest sense, referring to both indexes and full-text databases.)
The migration of library indexes and databases to the online environment has created unprecedented opportunities for people with certain disabilities -people with "print disabilities", who, because of lack of sight, cognitive disabilities (such as dyslexia) or insufficient motor control, cannot independently access printed works. Assistive input and output devices, such as modified computer keyboards, audio web browsers and screen readers with speech or Braille output, provide access to electronic text. However, the extent to which these new opportunities become realized depends, for a good part, on the design of the web environment. From the perspective of accessibility, design matters as much in the online world as it does in the physical world. Even the most advanced assistive devices cannot overcome the barriers associated with inaccessible design.
Features that make web pages accessible include, among others, alternative text ("ALT tags") to describe the content or function of images, image map hot-spots, and animations; meaningful text for hyperlinks; proper mark-up for structural components, such as headers and list items; consistent page organization; verbal summaries of graphs and charts; and the selection of meaningful titles for frames. Two documents, both of which are considered authoritative, provide comprehensive guidance for the design of accessible web sites: the Web Content Accessibility Guidelines (WCAG) issued by the Worldwide web's Web Accessibility Initiative (W3C/WAI) and the federal Access Board standards issued under Section 508 of the Rehabilitation Act of 1964, as amended in 1998 (www.w3.org/TR/ WAI-WEBCONTENT/, www.access-board.gov/sec508/508standards.htm).
During the past five years, numerous articles, published in the education and library literature, have emphasized the need for accessible web page design and generated at least some awareness about this issue. However, ample anecdotal evidence suggests that, while librarians may acknowledge the need for accessibility with regard to their libraries' own web pages, they rarely raise this issue when selecting electronic indexes and databases for procurement from outside vendors. One significant reason for this neglect is insufficient information about the competing products when it comes to the question of accessibility and usability. The vast majority of librarians have neither sufficient expertise with assistive technology nor the time to acquire it. They thus depend on others to provide this information.
It would be reasonable to expect that the database producers themselves would provide information about their products' accessibility. While some database vendors have begun to post such information on their web sites, most have not done so. Those who do, typically focus on the conformance of their products to certain accessible-design standards, such as the federal Access Board standards (Section 508) (www.access-board.gov/sec508/508standards.htm, http://library.uwsp.edu/ aschmetz/Accessible/websurveys.htm#vendor_info). However, none of the vendors report how their products perform when tested with actual screen readers or other assistive devices used by people with disabilities to interface with their computer. A recent survey by Byerley and Chambers (2003) confirms these observations. While increasingly, vendors pay attention to compliance with accessibility standards, only three of the eleven companies that responded to the survey reported that they conduct usability tests involving people with disabilities. The survey also revealed that most LHT 23,2 database companies do not train their sales representatives to respond to accessibility-related questions. Clearly, librarians turning to vendors for input on which to base an informed decision are prone to be left empty-handed.
This study seeks to overcome the dearth of information on database usability for people with disabilities. More comprehensive and up-to-date then previous evaluation efforts, it provides information that should be of interest to both database developers and librarians. While the former may become inspired to make their products more accessible, the latter will be able to include accessibility among their criteria for selecting, or deselecting, indexes and databases.
Literature review
As already indicated earlier, the number of books, articles and web publications addressing the accessibility of web pages for persons with disabilities has increased steadily since the mid-1990 s. The gradually growing awareness that the Americans with Disabilities Act (ADA) also applies to the online environment, the revision of Section 508 of the Rehabilitation Act and heightened concerns within academia about the problems faced by individuals with disabilities may have attributed to this increase. Before the advent of the world wide web (WWW), most of the literature in the domain of accessibility focused on adaptive technologies (Lazzaro, 1993) and the human factors that are to be considered when designing these technologies (King, 1999) . As the web has grown more popular, it soon became clear that poor design of web pages can seriously hamper access to page or site content. Today, several books, numerous articles and a plethora of web resources offer everything from quick tips, broad recommendations and highly detailed technical advice on how to design accessible web sites (e.g. Paciello, 2000; Thatcher et al., 2002; Slatin and Rush, 2003; Schmetzke, 2004) . Even the Chronicle of Higher Education, much respected and widely read in all academic circles, devoted several articles to the accessibility barriers faced by students with disabilities in the online environment (Young, 1998; Foster, 2001; Carlson, 2004) .
Some six years ago, researchers began collecting data on web page accessibility in the post-secondary environment (http://library.uwsp.edu/aschmetz/Accessible/ websurveys.htm). Among the first to do so, Rowland and Smith (1999) collected accessibility data from a random sample of colleges, universities and online learning institutions from all 50 states (n ¼ 400). These researchers found only 22 percent of the home pages to be accessible. Summarizing the data pertaining to library-related web sites, Schmetzke (2002 Schmetzke ( , 2005 reported a rather wide range in findings: At the library web sites evaluated between 1999 and 2002, 19 to 75 percent of the web pages were found to be free of major accessibility problems; among the main campus library web sites of the University of Wisconsin, the average number of errors per page varied between 1.3 and 6.1. While web accessibility had improved at some institutions, a comparison of 2000 and 2002 data that were collected from the same nationwide sample consisting of the web sites of 24 mostly larger academic libraries showed that, on the average, the percentage of barrier-free pages had actually slightly declinedfrom 59 to 53 percent (Schmetzke, 2003) . A break-down of the web sites into those that had undergone a major redesign during the period in question, and those that did not, revealed that accessibility at the former had drastically declined (from 47 to 24 percent), whereas accessibility at the latter had improved considerably (from 68 to 81 percent). Apparently, web designers involved in the complete redesign of their web Online library databases sites tended not to pay attention to accessibility. That the occasion of a redesign can be an opportunity for improving accessibility was shown by a British study involving web accessibility audits at 11 higher-education web sites, at least some of which included "gateways" to information provided by libraries. Of the six sites that underwent a major redesign, all showed significant improvements with regard to the problems revealed during the audit (Sloan et al., 2002) . Perhaps most remarkable is the fact that the web pages of accredited schools of library and information science (SLIS) -those institutions that train the next generation of librarians -tended to be particularly inaccessible. In 2002, only 30 percent of the SLIS pages (at US campuses) were free of barriers. Accessibility was barely higher, at 36 percent, at Canadian library schools (Schmetzke, 2003) . The author reasons that, quite likely, these figures reflect wide-spread unawareness about the need for accessible design not only among the SLIS web designers but also among the library school faculty and staff, who hire the designers and give them direction.
With very few exceptions, web-page accessibility studies relied exclusively on the automated checking capabilities of Bobby, a tool originally created by the Center for Applied Special Technology (CAST) to help people evaluate the accessibility of their web pages. Based on the authors' own experience at Oregon State University (OSU), such automated checking leaves at least 30 percent of significant access criteria unevaluated. Furthermore, as Schmetzke (2003) points out, the exclusive use of Bobby's automated function for evaluative purposes is problematic since it produces some falsely-positive and falsely-negative results. For example, when encountering an image, Bobby will not report an error as long as some alternative text is provided -no matter how meaningless or nondescript this text may be; and pages that, at the very beginning, provide a "text-only version" link may not pass Bobby's muster because it continues checking the graphics version. Even more vexing is Bobby's inability to examine the functional impact of the errors found at a given site. From a functionality perspective, missing alternative text (or "ALT tags") for a bullet, to name just one example, is very different from a missing text description for a crucial piece of graphical content (see also Diaper and Worman, 2003) .
Until recently, information about the accessibility of web-based library resources, other than library web pages, has been scarce. Prior to 2002, little had been published in this area. Then, in 2002, Library Hi Tech came out with two special issues that included accessibility studies on selected web-based library information resources. Five studies (Bowman, 2002; Chambers, 2002, 2003; Horwath, 2002; McCord et al., 2002) examined the accessibility of online indexes and databases, including those with broad-range coverage, such as Ebscohost and Proquest Research Library, and those that are subject-specific, such as Medline and Cancerlit; one study (Coonin, 2002) ) focused on the accessibility of electronic journals. Schmetzke (2002) summarized the findings in the above studies using a five-point scale ranging from "very accessible" to "absolutely inaccessible" -with accessibility "mildly reduced", "significantly reduced" and "severely reduced" occupying the in-between points: Of the 14 resources investigated by Bowman (2002) ; Chambers (2002, 2003) ; Horwath (2002); McCord et al. (2002) , the majority (ten) fell in the "mildly reduced accessibility" category, while three were best described as having "significantly reduced accessibility". Extreme cases were rare: Whereas only one index/database interface was described as "very accessible", none of the resources fell into the "severely reduced LHT 23,2 accessibility" or "absolutely inaccessible" categories. Three resources -Ebscohost, OCLC FirstSearch and Infotrac (Gale) -were evaluated by more than one research team. The findings for each of these three databases were close, but not identical -with those of Riley's (2002) study suggesting slightly lower degrees of accessibility. Chambers (2002, 2003) concluded their article with the observation that accessibility does not necessarily equate usability -that web-based products can be accessible in terms of Section 508 compliance without being user-friendly. While compliance with Section 508 is important, knowing "how screen readers render information is another important piece of the accessibility puzzle that must not be ignored".
Coonin (2002), who examined the accessibility of e-journals of 11 providers found, with one exception, some major accessibility errors in the "basic access pages" (introductory, basic search or result pages) of all e-journals. Lack of ALT tags for images was the most frequent problem. Four e-journal providers failed to include ALT tags for some of the image-map hot spots. Another four vendors neglected to include titles for all the frames. Coonin also took notice of the format in which the articles themselves were provided. Six of the providers offered an accessible HTML format option for their e-journals. Of the five providers who did not offer this option consistently, three utilized a text-based PDF format, which, for the most part, is an accessible product. All of JSTOR's, and some of Project Muse's e-journal articles, were (at the time) provided in image-only PDF files.
The methods used by the above contributors to evaluate the accessibility of database interfaces varied from study to study. Two major approaches were used -sometimes in combination: compliance checking and functionality testing employing assistive technology. For the former, the authors selected major search-related screens and then checked their design for compliance with the Web Content Accessibility Guidelines -either "manually" or with the aid of Bobby's automated checking function. For functionality testing, the authors selected some basic search-related tasks and then observed the problems encountered when attempting to perform these tasks using assistive technology (typically screen readers, such as Jaws and Window-Eyes). Three author teams, the members of which were all sighted, did these searches themselves; two research teams collaborated with sight-impaired users already familiar with the use of assistive devices.
In early 2003, not long after the publication of the two Library Hi Tech special-theme issues, Stewart (2003) published the results of an investigation, conducted in November 2002, that exceeded the scope of all previously reported studies: Using two audio browsers and three different screen readers, he evaluated all 36 vendor interfaces located on the web site of the OSU Library for usability by people with print disabilities. He discovered that, of the 36 vendor products evaluated, two (6 percent) were totally unusable, nine (25 percent) had significant accessibility problems, and only three (8 percent) provided a fully usable interface. In light of the findings of earlier, more informal investigations at OSU, he concluded that despite continuous improvements in the overall accessibility of these products, profound issues continue to exist with regard to their usability by persons with disabilities. In addition to usability testing, Stewart also checked the interfaces for compliance with OSU's Web Accessibility Standards, a hybrid composed of major Section 508 standards and components contained in the W3C/WAI's Web Content Accessibility Guidelines (www.w3.org/TR/WAI-WEBCONTENT/, www.access-board.gov/sec508/ 508standards.htm). Comparing his 2002 findings with similar unpublished compliance data collected in 1999, Stewart observed a "complete reversal in the inaccessibility of Online library databases the online library databases from approximately 95 percent inaccessible to 95 percent accessible". Like Byerley, he cautioned that accessibility, defined in terms of conformance to certain accessible design standards, does not automatically result in usability. As an example, he pointed to SilverPlatter's database interface which, for the most part, conformed to the federal Access Board standards (Section 508), but which was so poorly designed that it was extremely difficult to use with an audio browser.
Research scope and focus
This study follows the footsteps of Stewart's (2003) study. Unlike the patchwork of investigations previously conducted by other researchers, it is not only larger in scale but also more consistent in that it employs the same standards, tasks and tools to evaluate the accessibility of the various indexes and databases. More recent than the data collected by Stewart (2003) in November 2002, it provides librarians, vendors and assistive technology support staff with much needed current information about product accessibility. Data for this study were collected between November, 2003, and January, 2004. All of the major research databases found on the OSU Library web site were included, with the addition of commonly used databases provided by three other companies: Emerald, ProQuest and Wilson, the products of which were accessed from the University of Wisconsin-Stevens Point Library web site. All in all, 37 different vendor interfaces providing access to over 120 databases were evaluated. An initial pilot investigation revealed no difference in accessibility among the various databases offered by the same vendor. Problems with searching and retrieving documents were found to be specific to a vendor's interface, not the particular database queried. In light of these findings, the study was limited to just one arbitrarily chosen database from each vendor.
For databases to be accessible for users of assistive computer technology, they need to be designed in accordance with certain accessibility standards. However, mere compliance with such standards is not enough. As was indicated earlier, an interface that conforms to certain accessible design standards is not necessarily easy to use with assistive technology. (The situation is not different for users without disabilities: While, in theory, they have access to the full content residing on a given site, poor design may render its use difficult.) This study looks at both aspects of interface accessibility: compliance with certain design standards and functional usability for those employing assistive technology. In addition, but to a more limited extent, this study also concerns itself with the format of the documents found in full-text databases. In summary, this study focuses on the following research questions.
RQ1. Do the database interfaces conform to recognized standards of accessible design?
RQ2. Are users of assistive computer technology able to perform basic search-related tasks (no matter how much effort this may require)?
RQ3. Which major difficulties are encountered by individuals who interact with the database interfaces through assistive technology?
RQ4. Is the content of the retrieved full-text documents provided in an accessible format?
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Evaluation procedures
The evaluation was conducted on platforms found in most of OSU's Windows-based workstations with public access: Pentium 4 computer systems running Windows 2000 Pro or Windows XP Pro. The databases were evaluated from a network based connection, using Internet Explorer 6.0. At the time of the evaluation, all of the latest service packs had been installed on the workstations. Two major evaluation procedures were employed in this study. In connection with the first research question, the simple and advanced search screens, as well as the screen displaying the retrieved results, were checked "manually" (i.e. without the help of an automated tool, such as Bobby) by checking the respective screens and, where necessary, the underlying HTML code for compliance with selected benchmarks contained in the 2002 draft of OSU's Web Accessibility Standards. These standards were composed of major Section 508 and Web Content Accessibility Guidelines components, requiring features such as alternative tags for images, short-cut links to pass over repeating navigation elements, and properly labeled tables. A complete list of these standards with brief descriptions is included in Appendix 1 (first section).
For functionality, or usability testing (RQ2), adaptive software products designed primarily for blindness were selected since it is in this area of disability that both database users and designers encounter the greatest challenge. A total of five products, which represent the leading Windows-based adaptive software, were chosen: two audio browsers, Connect Outloud 2.0 and Home Page Reader 3.0, and three screen readers, JAWS for Windows 4.50, Window Eyes Pro 4.2, and Supernova Pro 5.1. The versions used reflected the most current updates available on the OSU campus. The adaptive software was used in the default configuration, without any modification. This configuration was selected to reflect the typical situation in OSU's campus computer labs, where custom configuration or user modification of the installed software is not permitted. While functionality could have been increased in most of these products through the enabling of scripts and the customization of certain settings, unmodified use provided conditions that are likely to exist on many, if not most, of the nation's campuses.
The usability evaluation involved library research tasks typically undertaken by OSU's undergraduate students. These tasks, which were selected by OSU librarians from course assignments containing library-research components, required the evaluators to impose search limits, to enter a search term and submit the respective query (in both the basic and advanced search mode), and to browse through the query results (see Appendix 1, "Usability" section). The search tasks were considered accomplished if the evaluators managed, in some way, to get them done -regardless of the effort involved.
Particular interface-specific problems that were observed during the standards compliance checking or during the functionality testing (RQ3) were carefully documented. A brief summary of these observations is provided in Appendix 2.
Six hired students, all of whom were sighted, were trained by the main author to function as evaluators for both the standard compliance checking and the functionality testing. During the course of the training, these students gained a beginner's level of familiarity with the various adaptive software products, a level that is representative of the entry-level skills of the typical student with a disability enrolled at OSU. (Less than 5 percent of OSU students with disabilities have full mastery of their adaptive devices.) The work of the student evaluators was closely monitored through frequent spot checking by two of the authors. Any major anomalies or failures were re-evaluated by the main author. A case in point is the evaluation of the SciFinder Scholar Access interface. After student evaluators reported a complete incompatibility with the assistive technology they were using, the main author verified this finding by testing this interface with several different assistive programs.
Content accessibility within a document (RQ4) was judged by the document's format. Text-based formats -no matter whether straight ASCII, HTML, RTF, or text-based PDF -were deemed accessible. Image-based formats, such as graphics-only PDF, GIF or TIF, were considered inaccessible. Table I provides an overview of interface compliance with the selected web accessibility standards (RQ1). Product-specific information on this particular evaluation aspect is provided in Appendix 3 (top section), with further comments included in Appendix 2. interfaces used them meaningfully and consistently. In some cases, ALT-tag related problems had drastic consequences for users, as for example in the case of Emerald's interface, in which the button-type images for adding to, and deleting from, the marked list were given the same ALT tag ("mark"). Of the databases, 29 percent were rendered unusable when scripts were disabled. Table II shows how successful users of assistive technology were when performing selected core search functions in the 35 interfaces that were technologically compatible with screen reader software (i.e. all but Micromedex and SciFinder Scholar Access). Evaluators were able to perform the basic search functions -entering a query in the search field, submitting a query and limiting query parameters -in the vast majority (91 to 100 percent) of the databases. While limiting the query posed the most frequent problems, it affected only nine percent of the interfaces. Surprisingly, the percentages were even higher for advanced searches; the evaluators succeeded in entering and limiting a query in all the databases, and when they tried to submit a query they encountered problems in only three percent of the interfaces. Without exception, the query results (list of citations matching the search terms) were returned in an accessible format, and they were free of any extraneous coding that could have impeded their usability.
Findings
Readers must keep in mind that the above figures do not say anything about the ease with which specific search tasks could be performed. The data merely indicate whether the evaluators were able, somehow, to accomplish the tasks. The comments in Appendix 2 hint at the many difficulties that users of assistive technology have to grapple with. For example, in ABC-CLIO users could find a field for entering their search terms, but it was not until they received actual search results that they knew for sure that they had indeed stumbled on the correct input box. Web of Science products required users to navigate through a series of pages before they could actually submit a query. Repeated system errors and crashes, caused by compatibility problems with the screen readers, added further complications. SilverPlatter's frame-rich design suffered from poor linkage between the pages. Further confounded by the extremely complex page layout, site navigation in SilverPlatter, which provides access to some of the most commonly used databases, was extremely cumbersome. Like several other products, SilverPlatter also lacked full compatibility with the assistive technology used by the evaluators, who -in some instances -had to exit the site and then to restart their audio software in order to continue their research. Among the vendors that provided image-based documents, JSTOR deserves special mentioning. JSTOR functions as an electronic archive for journal back issues -issues that, for the most part, have never existed in digital form. Faced with the task of digitizing masses of documents, they chose a compromise solution that was economically feasible, contractually permissible, and true to the authentic look-and-feel of the original print articles: By adding graphics-based TIFF files to their output options, the company provided a format that is easier to convert into text with current optical character recognition software (www.jstor.org/about/accessibility.html).
Discussion
At the surface, the findings include both expected and unexpected aspects. As previous studies already suggested, while complete inaccessibility is the exception, not the rule, few interfaces are perfectly flawless. While the vast majority of interfaces do well with regard to some accessible design standards (basic compatibility with assistive technology, provision for navigation by keyboard only, logical and consistent site construction, and standard lay-out throughout the site), most sites contain some features affecting their usability for people with disabilities. For example, one-third of the interfaces lacked meaningful ALT tags for all images and image-based elements, 40 percent were in need of descriptive link text, and 85 percent did not include mechanisms that would permit users to bypass repeatedly occurring navigation and page elements.
Based on the findings in previous studies, the cumulative effect of the various accessibility barriers could have led one to expect a significant detrimental impact on the interface functionality. Prima facie, this does not appear to be the case: Even in cases in which conformity to accessible design standards was relatively poor, the data often indicate that basic search tasks could be successfully performed nonetheless. There is a likely explanation for this apparent contradiction: In this study, the bar for performing a search-related task successfully was set extremely low. A task was recorded as having been successfully conducted, regardless of how cumbersome the process was -as long as the evaluator managed, in some fashion or another, to perform the specified task. The data thus do not reflect the many cases in which the performance of the task took on the character of a fishing expedition, where trial and error prevailed and confirmation of the moves as correct did not occur until some results were pulled up from the database's depth. Functional usability, as measured in this study, is thus not to be equated with user-friendliness.
With an eye to future studies of this kind, the question needs to be asked whether this study's approach toward evaluating usability is worth repeating. Does it make much sense to break down the overall search process into small isolated tasks and then to record the ultimate success or failure for each of these in mere binary terms? The experience gained in this study suggests going a different route: At a minimum, success for each task should not be treated as an all-or-nothing value but evaluated on a scale ranging from "very easy" to "impossible". Better yet, and more useful, would be the careful observation of the search process and the identification of the particular barriers encountered during each of the specified tasks. As documented in Appendix 2, the identification of specific barriers was part of this study; however, no systematic LHT 23,2 attempt was made to associate a particular barrier with a particular search aspect. While general awareness about the partial lack of ALT tags in Bowker's interface, for example, is certainly of some utility for both its designers and professionals working with assistive technology users, knowing the particular instance or place where this problem occurs would be even more helpful -both for those seeking to correct the problem and for those planning instructions on how to use the interface.
A second self-critical point must be added. This study seems to suggest that most full-text database vendors (91 percent) furnish articles in a more-or-less accessible text-based format. While similar findings were reported by other researchers, a more careful collection of the data pertaining to document format may reveal a more differentiated picture, and possibly lead to a different conclusion -for the following three reasons: First, not all text-base document formats are accessible. Just like HTML-based documents, text-only PDF files may or may not be accessible with screen readersdepending, among others, on whether they were created with the proper tags that identify their structural elements (Slatin and Rush, 2003, Chapter 12) . In order to gain a true picture of the accessibility of documents, even those that are text-based need to get closely scrutinized. Second, it is quite conceivable, if not likely, that document formats (and thus their accessibility) vary among the different databases offered by the same vendor. While vendors typically develop their own database interfaces, the different databases they offer may have been procured from different sources, each favoring a different format for their full-text documents. Thus, with regard to the accessibility of a vendor's documents, one cannot generalize the finding gained from examining just one of its products. Third, vendors aggregating their own full-text databases are at the mercy of the contributing journal publishers, who may provide the journal content in an accessible or inaccessible format. Since aggregators pull their content from numerous publishers, there is likely to be found variability in document format even within a given database. In order to arrive at a realistic picture about full-text accessibility within a given database, the investigation needs to involve a broader sample of its documents.
As argued above, future studies should take into account possible variability with regard to document format. This issue is not merely of academic interest. Accessibility advocates need to know at which point articles, most of which originate as word-processed documents on their authors' personal computers, are converted into inaccessible products so that pressure to provide accessible alternatives can be directed to the right parties. Strategically, it does not make much sense to complain to a vendor about the inaccessible format of a specific journal if it is the publisher who makes only this format available.
Conclusion
While this study is not the first to examine the accessibility of online library databases, it is the first print-published study that employs the same evaluation procedure to a large set of commercial interfaces. More recent than any of the other published data, the findings should be useful for a number of groups: The data in Appendix 3, combined with the specific comments in Appendix 2, may guide database and interface designers in the development of more accessible products. Librarians caring about accessibility have information enabling them to make better procurement decisions and to challenge vendors through specific questions about their products' functionality. Finally, the findings of this study may alert professionals who help Online library databases users of assistive technology to the potential difficulties involved in searching specific library databases.
As is the case with other computer-related products, the design of library database interfaces is in a permanent state of flux. For the sake of currency, studies like this one will have to be repeated periodically.
In addition to the improvements already suggested in the discussion section, future studies should also include the interfaces of federated search products, such as Exlibris' MetaLib and Endeavor's Encompass. As these products, with their meta-search functionality, gain in popularity, they will become the major gateways to online library information. Evaluating, monitoring and promoting their accessibility are therefore of utmost importance. If these tools are usable with assistive technology, design barriers in the native interfaces provided by the individual database vendors and aggregators can be circumvented. Due to their costliness, the procurement of federated search systems tends to involve a request for proposals (RFP). Librarians concerned about accessibility need to ensure that accessibility is addressed in the RFP. Competing vendors should be asked to provide documentation not only about their products' conformance to Section 508 standards, or some other comparable set, but also about their actual usability with assistive technology in common use by people with disabilities. It would not be unreasonable at all to ask vendors for a demonstration of this functionality. No effect with scripting turned off. The site loses functionality or its presentation properties change if scripts are disabled.
Usability Note: In this study, the basic and advanced search tasks were considered accomplished if the evaluators managed, in some way, to get them done. As explained in the main article text, a "yes" in Table II and Appendix 3 does not reveal anything about the difficulties involved in accomplishing the respective task.
(1) Basic search:
.
Entering query topics -can query topics be entered in the appropriate dialog boxes?
Submitting query -can a query be submitted to the database system?
Limiting query parameters -can the query parameters be limited or expanded?
(2) Advanced search:
Returned information. site cannot be accessed if scripting is turned off.
(2) Bowker:
ALT tags not always descriptive, or some of them are missing;
. non-essential page elements interfere with effective use and are not fully accessible or properly labeled; and . site is unusable if scripts are turned off.
(3) Brown University women's writing project:
. advanced search not possible with scripts turned off; site does inform user of issue.
(4) Cambridge:
. complex page structure may make site difficult for novice users;
. site is not structured using a logical tabbing order;
. in basic search mode you have to navigate back to initiate a search; LHT 23,2
links not always properly labeled;
. individual records in query presentation are not clearly separated, but they can be determined by navigating through the query results; and . advanced search function is easier to use than basic search function.
(5) EBSCOhost:
. Site does not clearly indicate which search mode you are in;
Can not select the specific search mode until you are into the search entry dialog.
The site layout and structure may be confusing to a novice user.
(6) HRAF Inc.:
. quick search function is easy to pass over; and . site assistance is exceptionally good.
(7) Emerald:
. advanced search is fully accessible.
(9) First Search:
. site has a tendency to loop and prevents moving back out of site to gateway; and . site defaults to advanced search mode on loading.
(10) ICPSR/University of Michigan:
. site usability is degraded due to graphics layout.
(11) IEEE:
. quick search requires scripts to be turned on;
. query results are not presented if scripts are turned off; and . documents are returned in a variety of formats, PDF files are in PDF image format.
(12) Ingenta:
. site requires that an individual user account be set up, a process that requires scripts to be turned on.
(13) IOP Axiom:
. a separate "ada" compliant site must be used which is not as functional or responsive as the java-based main site;
. connection problems with "ada" site that never seemed to occur with default site;
. page load errors required repeated refreshing of queries.
(35) Web of Science:
. navigation required through several pages to get to search page;
. search links are located at end of page;
. site is extremely difficult to use;
. site is unusable with scripting turned off; and .
site caused repeated crashes of AT software.
(36) Wilson Web:
. needs javascript support by the browser;
. frames design is inaccessible with lynx; and .
site is unusable when scripts are turned off.
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